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THE ERPrUCT CF THE STUEL CASE ON THES AIR BLAST

7" "FROM HIGH EXPLOSIVES
Prepared hy:
E. M. Pisher

Approved by: (¢, J. Aronson
Deputy Chief,
Explosioa Effests Divistion

ABSTRACT: The fornula develoned by U, Pano of the Pallistic
Research Laboratories ar been revised by new theorezical
and expeéerimental conslderations so gms t~ give more reason-
able predictions of the air blast from steel cased charges,

By the use of the same exparimental data whlch was avail-
able to Fano plus new data on bare chargcs, it has been found
that the ratios of the effective bars charge welzghts of the
cased charges to the actual charge weights as calculated by
the original rano formula were 2bnut two-thirds as large as
the proper experimental values,

Of the three revised formulae developed for finding dare
charge equivalant velight, W', the expression which fits ex-
perimental data best 1a . o

W'l +{17() -H')
1. 3

. w
where g— 15 the ratio of the bare charge equivalent weight

to the actual charge weight and T is the case to charge
welght rstlo; M' 1is equal to g for all weapons with a metal
weiaht to charge weight ratio less than one, Por all values
of  greater than one use M' equal to one.

All the expreasions devaloped correlate with posttive im-

pulse. To obtain results that correlate with peak pressure
the right aids of the above formula i3 multiplied by 1,19,

EXplosives Research Department
U.S5, NAVAL ORDNANCK LABORATORY

Vhite o.u; Maryland “\\%\ &%S\(‘ﬁ“
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Up until recently 2 formula derived shortly aftar the war
by U, Fano of the Balllatile Resasarch Lavoratoriss to pre-
d'st the effect of thes bomb case on alr plast nas been

* aceepted, Lhxperiments conducted at the Falliatic Researdh

faboratories and this Ladoratory have, within the past
year, ralsed the queation as to th? applicability of the
Fano formula us a means of prodicting biast affactas for
cased chargea from data measured on bare charges, Since
most ¢xplosives comparison work hoas baen dona on bare
charges, tha Lrplications of the failure of this formula
ars extremely importaat.

The work described in this report, although not cormleted,
predsents revigsed cquations baged on both experimental ond
tneoretical considarations which enable a move reasonable
prediction of air blaat parameters from stecl cescd weapons.
This werk was performed undor NCL task Re2¢-2-1,

The suthor wishes to ackaowledgw the work of Martha J.
Pangaton and Roy W, Huff fopr tieir help in anolyeis and
compatations,

L

EDYWARD L, WOODYARD
Captain, U3SN .
Comuander

M " -’ . ?Mj ﬁll . -'
. AUL M, FY2 % : .
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THE ZFPICT OF T STLSEL CASE ON THE ATR BLAST
PAOI HIGH EXPLO3IVES

I. INTKODLCTION

1. All woapous whea I'lnally ussd havs sor> kind of a covor
o2 0az3, A1f for no otizr razson than to 24y sulpping and
handling of tha axplosive chars2 salfar and essiar, Riavier
0asea ara wsad when groaler frazmantatlion deneo 13 Cauivod,
81111 honviar cascs =2 wded uihan 4t 43 racaasLry that ths
®2apsa pomastTate the torsmat witihiout hreckinz un. In ull
thaags va2uponad no Latter ucw hoavy and oireng tlie case is
aade, tha eplogion of ¢ha wsapen preduces tir blast, The

© gamount of this air blest chould bs knoxn for the widaumwunt

of tha value of the wcuapon ia serpardson srith cthors of 4if-
rerent deoizn end in tis azswpumont of a wWsepca'ls velus
againyt a srisifio targzst.

2, 1t 18 tko purposa of thia rajport to reviss the foroula
davalopud Uy Feno in referance (@) on tho bHos3ls of ray axe-
pard-aatal data and on tha tases of a naw traacmnt of old
Horld Jor XY data £nd goxa nav thaoretical idaua on tha
paztiticn of the enarzy of dotonation Betveen air blust and
Iragontation,

IT. DIERIVATION OF PANO PORMULA AND COMPARIZON OF
RESULTS WITH EXPERIMENT

3. The Fano formula has beon developad by the oxztsnaion of

ths work of gurnay, rofarance (b), %ho consideraed the kinatis
energy at the time of rupture as being oade up of the kinstis

onsr3y of the explosion produst gaces and the kinetio energy-
of the oazea, If ona considers a unit lenzth of carad oyline
drical charge the kinatic cnergy relation at tne tims of

ruptura can ba Written down as follows:

zc.;wh;(;.cvz o w

1 : - . . -
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where B 18 the total kinstic enargy per unit weight
G 4is the weight of charga or weignt of gases prier
to rupture of c2se :
M i3 ths velght. of metal cree pur unit length of
cylindgisel cased choargpe
. . v 13 the velocisy of rraants at tive of rupture.

' It 1s asourad that the dlstridution of tha veiocities o the
gps mdiecules at th: tims of rupturaz is not uniform, baing
zaro in the s:uzap and V at the =etal - san interface, Thd
% in froat of tbe % 72 15 used to telrm this aasumption

!
; into cocount, Solving =quaticn (1) for Z'and substituting
froguens veloelty data for V, Curney found that E was gbout
803 of tha totul datonation enexgy. o7 taking the retio of
the kinetic enawrgy of tha Ivepiants %'MV?S to the total kinatio

enarcy, oguation (1), Fano cbtalnad tre fraction of the %otel
kinetie ensrsy solag {nto the frogienta to be

! - —— (2)

1l +7m

The fractien of tha kinatiae energy belonging to the gane
after ths cage haas burst is thus .
1 1 . '

1l - < - 7 (3)

l+gyg 1 +7T

l This was multi) " led by 7.8 to ecoount for the fraction of
.. ths total datonntion enersy talonzlng to the gamses and cese
- as kinstloc encvgzy at the tim? of ruptura of the case. The
20% of the total energy remeining in the zases asd potantial
enerpy plus th3 amount of xinets ; ener-r Tunaining in the

geses at the time of rupture Za srobabsy rootly spent in “he
formztion c¢f the blast. -

e e e Bt

%, The equivalent bare charge waight, W', relative to the '

] amounit of explosive, W, in the cased charge wa3s given as
- ] )
¥oao.2 4,-,.1._9_-.%1 (%)
. + == ‘

1 | [+]

The above equation herein referred to as Pano's formula wes

1

i H checked rcughly in reference (a) by showing that when the
; distunces from all types ol bombs are redused by the cube
f .
3 . . : 2
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. rooi of W', thelr ecuivalsnt bare charga welght, the dsta
fzll hp"vorinoalj on a gingia curve for reak prassure.
The gsrmz w3 Tound to b tirua for pesitive lwmpulas data
when ti2 rosittvo lopulpe valuc as well as tha distance
L Bl r-ducea by ths eute roob of W' in accorcdance trith the
gonlirs: 1a03.  This ghowad that ths Fano formula predlcted
ths ¢~13t1»] AfA:c of on2 ¢acse xlth respoet %o another
but rall=d 4o chow how W' couparcd with actusl bare charge
data, a2 ef¢~utivc tere chars;2 welchts prodictzsd by this
forsula vere low Dy ao much &3 40 par eent frem ths sube
soquently exgerimentally dotermined values,

i
]
€™ PTITNTIAL - : [
|
i
{
|

A rRLE R T T B RYE L

tha eflucilve bara cherza replasvzent value, W', Tables I
and I, wus <atarained by michods deseribasd in detail in
rafe.unn (¢). Brietly theea involved thi scaling up of

: * the thrsox¥ilcal frsoe olr bars charze data for caat TNT given
' b7 Kirvizrood and Drinkley in reference (1) as corr=ctzd for
ground roflection by experimental data cutalned in the far :
piach rezicn rotarence (e). Fron a otudr of the ERL cased i
onarzey .*eerirﬂnta the raflection aocefficient was determined
to be 1.5 (=ctaronce (e)). Reflection ccefficicnt 48 dofinsd .
03 tiie ratio of ths waight of 8 charygs in fres alr to the ot
v:24xht of 2 chorgs fired near 2 rsrleoating surface that will
plve tha gor aipr blast affest (poak oressure or Hositive ;
inpulna) at a given dlstance,

i
]
1
5. 7ro: she data taken from the n;pendix in refsrence (a) -
]
i
+
1
1
]

O Bt $

6. Fren those rasults the discrepancy between the Fano
fornula and tha experissntal work applying the scaling lava
¢an Yo scen in tha Callowing table:

e e s o o S A i f'm e B bt

o . ' W 0.8 W' i
. - 0,2 + 1—‘-—-2—] M28n 1 et

Lo : * *+ | Exparimental

: {Pane ¥oizula) Work ard Scal-

‘ng Laws

ant

1 é;i:d 0.7h4 1.09 Peak Pressure

1 7 Bomba 0.9% Positive Impulse
g::;;:f> 0.58 0.91 peak Pressure

Bombe 0.50 Pasitive Impulae

Semi”

ATMOP 0.3 " Peak Pressure
2lercing 0.38

. Bomba . Q.35 Positive Impulce

The Fano equation (&) is plotted in Fig, 1, . R
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b e ad

7. 1In the Nzval Ordnance L howraory's 1C0-pound Q7 t nb
experimant, reference {e), 31~1e calculoted to be 0.31

» » .
o s S P S LT

!

\

!

|

‘ for positive impulse and 1.63 for peak prossuny which 18 :
: cloge to reasulta of 0,50 Jor pousitize Lrpulne ad 0.91 foy '
i penk presaur? a8 caloulatod from DAL duta, nzy pIso Tecbhles

; I ond IX. <bla data tond “to ehow the usteel cnsp elffect

|

}

1

j

!

—

for HDX-1 18 not far difiarent from THT 1oedsd ‘eeponsd., ;

v ——

III. DERATVATION OF MW TORMILAZ AND COMPARISON
OF RESULYS WITH EXPERITENT

[l |

8. An equation was daveloped for %— reagulting in close
tgrizaent witn experitent dy maltinit the resyonsble ausumpe
tion thazt naarly all tha gas molecules av the tir? of rup-
cure of the czae travel in a cylindrical) sholl with a
velo:ity 7 equal to the Ire rent velocity. When this agsuade
tion way §at into =guation %) the xinstlc energy equation

at tha tima of rupture Decasnd

1 a2
5 C¥ ) (5)

which yizlded a gl vare charze 2grivalent to actual charge
welzht ratic of

VP —nd
ok o s A B A At M B B . b BSOS

e e e b e m M. - T

| o
! Ecﬂfz’w +
i

|

{

|

{

¥' .0,z 423 ' ‘ (6} | ’
v 140

e
—————

~his escuation improves ths agrseent with exparicent as shown
in the toule below

e e e e ST gy

'6.'. o 0,2 (_“_____‘0.8 Mean

Ey .
14y gxperimental work
{Pane Pormula mod. |and scaling

W'

- - b Ne

1ri24 for g=s mol-|laws
ecule volocities)
I < - -
l ] ‘ Eifﬁd 0.8 1.09 P2ak Prescure —
i Bombs i Q.64 Positive Inmpuiae
Teéeneral ) y
Purpcue 0.Th Q.91 Pepk Prv:saur=a
Bombs 1_' 0.80 Positive Ympulsa
eny
b Armor 0.53% peak [ esvure )
] pPlarcing 0.50 _
Boobe " 0.h5 Positive Impulue
i
3
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Equi tion {6) 1a plotted on Pig. 1,

9. It hes b2en pos4uible to reealeulate, B, in equation (5) -
by ma'idaz ura of the fcllo"hm‘ ™eoat fracamtatlion dite Ain- .
for.i1ly an- VoA Ly A, D, Salom o) ¢ Desoratcion Divioion, ! . B

s irmrra ~ Y v

B bl e L 22 e
»

i E.:plo:siv‘:u 23guiaeh r-..r.-crt;.mt or tala Laltoratocry: '
% Pozrront Voeloclity, V = 2678 't/a'"o. '
' Canige to Crad Yalzht Ratlo, 'T ~ 0.358. ‘
? To311 Detonution Jacsygy (Cast TRT) - 1050 ~01/~1 ;
v T ealanla®ieon suve a wvalue ror E, total kinctic »noxry of :
{3 tha r--x;_,‘._ nes ‘r.i explosion producia at the tisa of runtuve, .
i ot 589 cndorlicy L3 gZema, or 53 por cont of the total datun~ ;
[ shisn suergy. I thdz fasztor of 53 pcr cont 13 uued in gour-
tica (6) 1% beacnoas , . !
1 ’
LY v' 0.53 »- .
2 =~ 04T+ =y S (7)
o ' ¢
Tha sgiweermint of gyuation {7) with expurirantal msulte 1s
; BLoNW: } veloud
I
% Eii .
S _ .}--Oa’*'; +-(?—53} mang- .
o . ’ .1+ T | Experfzontal Work '
{Ssuation (7)) and Scaling Laws
4 S :
; " Ci- 3‘5 0.9 1.09 Peak DPre=sur: :
o Ec.hy 0.94 Poultive Tinilue !
Lo Glnaral :
Vo Purnose 0.8 0.0 Pl Pressyno
i Bords 0,80 Fonditys Tmoulag
Yoy Armor 0.67 0.53 Peak Preanurs
o Pleveling ‘
) Bombs 0.45 Positive Tmpiulse
X Prindeichy i
’l Equation (7) is plotted in Pig. 1. .
" 10. An er rpirical formula that fits axpe~imental impulu dau
¢ cloaely is as follows
1 1 .
. + 1 -M ’
s AR A ) (8)
' : 14 c- ’
- ‘ 5
[ | CONPIDENTIAL
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®' 18 <¢qual to g for ell weanmons with a8 metal weight-to =
charne weight ratlo lcas than ore, FoOr all values of g

graater than onz use M* equal to one, For example, M'

13 equnl to 0.23 for 1light cased weupons and oae for semi

armar piercing weapons. Multiply equailon (8) by 1,19 to
g

ottain %- for peak pra3asure, This in essance implles that

tha percentaze of datcnation enerzy cenvertad into kinetic

enerzy is directly proporticnal to the percantage of metal

walzht up o a cace having an g ratlc of one or greater,

The talble Below 3%owa the agreament of aguatien (8) with
the values cbtained Crom experinant und the scalling lews,

“aae

g'_-u 145 (1 -u)| uean ;’r'_
P Exparimzatzl Work
(zquetion (3)) and Scaling Laws
g§§2§ 1.14% 1.09 Prak Presrure
Bows3 0,95 ' 0.94 poaitive i:nulse
%3:z§:i 0.95 ) 0,91 Prak Pressure
na=ns 0.70 0.20 2naitive Iipuloe
senT
Armor 0.46 0.53 Penk Pressure
Plereing
neros .38 0.45 To3itive Impulse

geuation (3) i3 plotted on Fig, 1 ohowing the difference de-
twean 1t and the Feno cguation,

11, Pigureas 2, 3, 3, and % ere plots of peak pressurs va
reduzed raclal distance in which the bomb data tabulated in
Taple I 13 comparzad with bare charge data. The eource of

this bore chaorge Jata 1s mentioned earliar ln this report,

The bomb data has been scgled by ucing tha cube root of the
effective bare charge weisht 28 calculated from the four
snuations dincussed in this report, Ao can be ceen from the
graphs the bomb pesk press.re data scales poorly for all
equations exce,.t aquation (8) as modified by the faeior 1.19
for pesk pressura. wigures 6, 7, 8, swd 5 arc plote of re-
duced positive impulse ve reduced rodial distance in which

the bnmb data tabulated in Table II are compared with experi-
mental bare charge data, The bomb data has bean scaled by use
of the cube rvot of the effective bare charge weight s ecsl-
cul~rted Ly the fcur equations discuszed in this report. The
bomb positive impulss data scales well for sll -quations ex-
cept the Fano equation, Fig. & &s can be zecen fror the graphs,
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IV, COMGCTUSTONS

12. It is concluded that the rormulae developed fiom kinetie
en:rgy connidarationg at the tin2 of rupture correlaote best
wizh vouitive Lipulse dute, Therzafore to pradict positive im-
Fulss resulZa th2 new formulae develvped in thia report can be
used witheut nodification, 7The experirental data indicete that
to prroulct peak prossure reaults the formulae should be nmultl-
plled by the factor 1,19,

e e e e o b et W dsm s @

V-

-~

13. The tuble balow shows the formulae to usze that best agree
with experliviial work and sealing law results for predicting

et am e

. -
TLVAPC Y W e sk dslie sy Gutem in A ML b L% PO IR FONE S Y 2 ]

!
i i
v !
; ;
[} H
] Case Tyne “Light case *Genarat Purpose |*Semi Armor i
! Plercing ;
co positive Tmpulae|W, it Z(1-4') lw', 14 2 %,,Ql‘.-..1') w.o 24 28 3 )
[ : t'—d- - .
i e e o wo s !
i : :
1 : * sor m [ /! ’ ﬂ_ﬂ vy [] .
Lo Peak i sosaure Y':m[—-——”‘fﬂ’fﬁ.-/./y RLE G ”7 Yﬁ::.w[zu -"’73—]
; lW /4 s w /7 o w Iz

* Refers to th2 charge to total welpght ratio in the raglons of

the present type weapons desoribed by light cage, genersl pur~
posa and semi armor plercing,
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TABLE I |
feuk Pressure Data From Steel Caaed THT Weapons '
; Ketual(ETTeclive
] : Peak Weight Bare Chacge )
’ Weapon ?ressure Distance of TNT Weight TNT W°®
Deseription (psi) (re) cq ;w) W '
. . [ om d. . Pl .
oy 5,000 1b LC Bomb  3.15 0 082 32 i 1702 .
1! 4,000 1* LC Bomb 6,23 211 0,82 3362 2 1.27 .
i : 4,000 1b LC Bomd 3.09 %0 0.82 3362 3220 0.96 :
; MK 6 Dapth Charge 16,39 60 07T 300 bh7 1.49 ;
: #iK 6 Deplh Charge 6.23 0.77 300 331 1.10 i
' MK 6 Depth Charge 3.10 130 0. 77 - 300 271 0.50
f : ‘ Mean 1,09 :
: 2,000 1b gP Bomb 2,94 204.8 0,68 1117 gno 0.8 '
2,000 1% GP Bomd 2,27 42,8 0,68  1l17 95 9.80 *
: 2,000 1b gP 3omd 3.97 165,0 0.6 1117 869 0.78
, ¢ 1,000 1b GP Bomd 2,99 165.8 0.65 558 523 0.5
1 S0¢ 1b QP Pomb 3.05 129,7 0.65 267 265 0.93
¥ 500 1b g2 Bomb 1.82 167.3 0,65 267 151 0.57
.- 500 1b GP Douwbd la.g& 39.7 0.65 267 312 1.17
ERE S00 1b GP Bomb 5.87 9.3 0.65 267 296 1.11
: : 500 1b gP Bomb 3.01 129.6 0.65 257 253 0.96
100 1b AP Bemd 3.23 76.3 0.65 5% . s8.8 1.07
| 4 100 1b GP Bomd - 2.02 97.3 0,65 55 h3,7 0.79
' 1 . Mean 0,91
. i ) .
1 2,000 1b 2AP Bowb 2.18  166.2 0.36 556 262 0.7
B K 1,000 1b SAP Bomb 2,22 136.5 0.38 320 148 0.46
. 500 1b SAP Bomd 2,55 108, 0.38 161 1¢5 0.6%
]: Mean- 0,53
. J ¢
44
}; Nota: All weapons fired slightly above grourd to avoid
' ;4;‘ cratering, .
{ 3: CM cnarge o wcight ratio of cylindrical section of wespon,
. W' is calculated by scsling up bare charge date.
‘j e Pealk Pressure values are averages of & niucber of trialg,
il |
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TaBLE IT
. poaitive jupuise Data srom Steal Cased TNT Weapons
{ : Aotual Effccuive
Fosisive Waight Bare Charge
Weapon Impulse  Diatance of THT Welgnt TNT W'
i Deseripiion pai-ms (re) ¢ () Wt -
10,060 1b IC Bord 78,2 334 0.32 7C50  &%09 T.92
3 : 4,000 1b W Somd 55,1 00 0,32  33H2 2760 0.82
5,000 1t LG Tomd 120.4 is1,3 0.82 1362 3576 1.18
! 4,000 1B IC Bombd G2.2 10 0.82 2362 3189 0,95
: 5,000 19 [ Boab  119.7 139.8 o082 3362 3839 1.1%
H MK 6 Dapth Charge 43,9 66.0 0.7T7 300 262 0.87
#X 6 Dapth Charge 23,68 129.6 C.TT . 390 213 Q.71
i paan 0.5h
H 2,00 1b QP Bomb ,32.56 204 .8 o.64 1117 688 0,62
{ 2,000 15 ap Dand 6.05 79.5 0.6% 1117 0.89
1 ] 2,500 1k G2 Domd  59.62 120,0 0,68 1117 8 0.76
1,000 1b qp somd  23.2 165.7 0.65 938 394 0.71
{
, H 5C0 1b GP Bomb 25,02 129.7 0,65 &7 232 0.7
oy | 500 1b QP Bomb 49,17 §3,7 0.65 207 26% ©.99
J i H 5C0 19 GP Bewb 20,50 129,71 0.65 267 168 0.63
- { ' 300 1b OP Eomd  15.03 76.% 0,65 55 52.9 o.gg
, ! . : Mean 0.
o X 2,000 1b SAP Bomb 20,12 163.2 0.36 556 228.0  0.41
! 9 . 2,000 1Y S4AP gomk 11,92 297.2 0,36 £56 270.0 0.%9
f 1 ) Hean a.45
b, ! —_—
“ ; Note: All weapons fired slightly ebove ground to avold cratering,
\ -3
f ‘ C/M chavge Lo welght rstio of cylindeical section of wespon,
! W' 18 calculated by sesling up barc charge data., -
! Positive impulss 13 AR AVETAEe of & number of trisls,
A B
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4 COMPARISON OF EQUATIONS FOR FINDING THE EFFECTIVE
BARE. CHARGE WEIGHT OF A STEEL CASED WEAPON
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FIG, 2

PEAK PRESSURE VS REDUCED RADIAL DISTANCE
- FOR CAST TNT IN FAR MAGH REGION -
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PEAK PRESSURE VS REDUCED RADIAL DISTANCE ‘
| FOR CAST TNT IN FAR MACH REGION ‘
)
w! FOR STEEL CASED
{ WEAPGNS DETERMINED
. FROM THE FOLLOWING
EQUATION +
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FIG 4
PEAK FRESSURE VS REDUCED RADIAL DISTANCE
FOR CAST TNT IN FAR MACH REGION
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FIG. S
REDUCED RADIAL DISTANCE

FOR CAST TNT IN FAR MACH REGION

20[—

A\

w! FOR STEEL CASED
VWEAPONS DETERMINED
BY THE FOLLOWING
EQUATION

o |+%u-u') .
7~ 1o

M
I+-¢'

oL.C. 8nmMB
+ 6.7 BOMB

X S.A.P BOMB

| = . .
] . EXP BARE CHARGE DATA
l | w SN I
; a —
| o o K
v 4 x R R IS o
‘ Q- :. .
] x :
< T
1 u h
' a
1.. ! 1
|

8 B
NS

SEGURITY
INFCRMATION

, "/3 6’34
REDUCED RADIAL QISTANCE R/W (FT/18 3)

Spoiten el

R :
: i :
Vi N D T .
7 8 2 10 20 30

o %o

' 5]
CONFI!)ENTIAL'

—
d
i
L‘
¢
rd

7

A P A

e e, .
B} T ot i S Nt ot ates i Phana,

-




imndbalh ABAiie JF v aar g

"

(O TRREYV PO Sl

—~ “\..._....a.-n.-.—n._ —

FOITE " = W I U

- mWHDEHTlAL
REPIST 2753

Fi13. 6
SZDUCED POSITIVE tMPULSE v35 REDUCED RADIAL DISTANCE
FOR CAST TNT IN FAR MACH REGION

207 Tw' FOR STEEL SASED WEAPONS
i . 1OETERMINED “30M FANO
o - | EQUATICN: :t 0.2+-0:8 -r?“
i AL T lo-LG BOMB ¢
b 1+-6 P BOMB
et T X-3AMHOMS
- " 4EXP. BARE CH:7GE OATA
10 ZIREFIEGTION < JEFFIGIENT 1.8
g2 9 T
R : 15
o I
Pl =
_\": x
T e
Bod ..
>
g Sk
ek
- b
> ,
R
e - L
e
54 :
2 :
° gk
.5+
Wk

e T E s ' 2 1 35 1, 40 50
REDUCED RADIL. DISTANGE R/WV A FTsL2 ) ‘

CZCURITY e

NFORMAMQN  _pwawn.s  CCHIIDENTIAL

@.@‘ {

,
(%



v r——
ol aeainl anth o

b —— e,

e

e T S S

[ DR e

=,

T

ol Mt

AN

o

NAVORD REPORT 2753

FIG. 7

REDUGED POSITIVE 'MPULSE VS REDUCED RADIAL
DISTANGE FOR CAST TNT !N FAR MACH REGION

"t W'FOR STEEL CASED
Ly .l wEAPONS DETERMINED
—— 8Y THE FOLLOWING

Selcti] EQUATIONS

L]
.!..,10.20‘!' 2.80
w

PS1-MS

LEXP -BARE CHARGE DATA
M/ REFLECTION COEFFICIENT=1.8

SRR

REODUCED POSITIVE INPULSE Zryi¥s

i .
b -
(R L
ede e, . PR P -
i

1 PN B S ERERS RS PErS "l vee flaas

5 & 7 8 910 20 30 40
REOUCED RADIAL DISTANCE R/W' I(FT/ 10 Y3)

" SECURITY
INFORMATION

T SR S FvU S T e A I S SIPR IO X g et e s e oty
o e Al M e [P Y-S,

50

e e e e M e

[

=~



-

)

-

- e .

v~ R
- . mem - B . R v

2y 7 e . M

s Bt i (e P 4 - e S S el L SV W LN L R . v s H S 2

L
NAVORD REPORT 2753

| FIG. 8
REDUCED POSITIVE 1..PULSE VS REDUGED RADIAL DISTANSE
FOR GAST TNT IN FAR MAGH REGION '
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FIG. 9 ‘
MPULSE vs REDUCED KADIAL DISTANCE
WTIN FAR #ACH REGION
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